Introduction {#S0001}
============

Primary immune thrombocytopenia (ITP) is a rare acquired autoimmune disorder that affects approximately 3.3 per 100,000 adults per year.[@CIT0001] The disorder is characterized by low platelet counts and an increased tendency to bleed. Although ITP generally presents as a subtle-onset, chronic disorder in adults, clinical manifestations can range from petechiae, purpura, and bruising to overt bleeding such as gastrointestinal or intracranial hemorrhaging.[@CIT0002] When treatment is deemed necessary, typical first-line therapies include corticosteroids, intravenous immunoglobulin (IVIg), and Rh~o~ (D) immune globulin, also referred to as anti-D immune globulin (IV anti-D).[@CIT0003]--[@CIT0005] Relapse or failure to respond to these drugs may necessitate second-line treatment, which includes a variety of medical options and splenectomy.

Splenectomy has historically been considered the second-line therapy of choice but has declined in recent years,[@CIT0006],[@CIT0007] partially due to increased availability of medical options[@CIT0008] including the thrombopoietin-receptor agonists (TPO-RAs), eltrombopag and romiplostim. These drugs were initially approved in the United States (US) in 2008 for adults with chronic ITP (ITP \> 12 months), who have had an insufficient response to previous ITP treatments.[@CIT0009],[@CIT0010] The label for romiplostim in the US has recently been revised to include all patients who have had an insufficient response to previous ITP treatments, regardless of ITP duration. Randomized controlled trials (RCTs) and recent clinical studies in splenectomized and non-splenectomized patients have provided evidence for the long-term efficacy and safety of these drugs.[@CIT0011]--[@CIT0013] Additionally, fostamatinib, a spleen tyrosine kinase (Syk) inhibitor was approved in the US in April 2018 for the treatment of chronic ITP in adults who have had an insufficient response to prior therapy.[@CIT0014]

Outside of Phase III trials for newer agents, there is limited evidence from RCTs to guide ITP treatment decisions. Additionally, some of the available medication options are not approved for use in ITP, but rather are used because of their efficacy in other autoimmune diseases or solid organ transplant immune suppression.[@CIT0015] As a result, the American Society of Hematology practice guidelines (2011) for ITP conclude that there is insufficient evidence to guide a sequence of treatment for patients who have recurrent or persistent thrombocytopenia with bleeding after first-line treatment;[@CIT0016] and the most recent International Consensus Report (2010)[@CIT0017] indicates no preference for a particular second-line therapy. An update to the ASH guidelines recommends different treatments based on considerations of disease duration and patient preference (ie, shared decision-making), due to lack of published comparative studies including data on long-term outcomes.[@CIT0018] Decision-making in this setting is challenging and has even been described as controversial,[@CIT0019],[@CIT0020] likely leading to substantial variability in treatment patterns. Moreover, there have been few reports of ITP management in clinical practice and even fewer examining treatment based on duration of the ITP diagnosis. Therefore, we sought to provide a comprehensive description of ITP treatment patterns in clinical practice in the US. We also sought to describe the occurrence of clinically meaningful outcomes, including bleeding and rescue therapy use, after initiation of the more common second-line medical options.

Materials and Methods {#S0002}
=====================

Data Source {#S0002-S2001}
-----------

Structured data from the Flatiron Health Electronic Record (EHR)-derived database (Flatiron Health, Inc.) were linked at the patient-level to the MarketScan^®^ Commercial and Medicare Supplemental Databases (IBM Corp). The Flatiron EHR data system includes data from \>255 hematology-oncology clinics, representing \>2330 clinicians across the US. Records for diagnoses, laboratory results, and medications administered within the clinic are included in the database. The MarketScan databases capture healthcare claims for individuals covered by employer-sponsored private health insurance (\<65 years) and Medicare Supplemental insurance (≥65 years). Available data include inpatient and outpatient diagnoses, procedures, and medications, which are identified via International Classification of Diseases, Clinical Modification, ninth or tenth revision (ICD-9-CM and ICD-10-CM), Healthcare Common Procedure Coding System (HCPCS), National Drug Codes (NDC), and/or Current Procedural Terminology (CPT) codes. Oral medications, including corticosteroids, were identified using the claims data, which captured all dispensed prescriptions regardless of care setting.

Cohort Selection {#S0002-S2002}
----------------

Patients were eligible for inclusion if they were aged 18 years or older at the time of a new ITP diagnosis (ICD-9: 287.31, ICD-10: D69.3) recorded in the EHR between January 1, 2011 and June 30, 2016. Patients were excluded if they had any diagnosis for a secondary cause of thrombocytopenia on or before the ITP diagnosis date (see [[eTable 1](https://www.dovepress.com/get_supplementary_file.php?f=229266.docx)]{.ul} for codes), received romiplostim or eltrombopag before the ITP diagnosis date, had evidence of a history of ITP documented in MarketScan, or no healthcare encounter in the 30 days following the diagnosis (to ensure they were "active" in the EHR). Patients were additionally required to have continuous enrollment in MarketScan in the twelve months before the ITP diagnosis to assess eligibility criteria and baseline characteristics ([Figure 1](#F0001){ref-type="fig"}).Figure 1Study design schematic.

Outcomes and Follow-Up {#S0002-S2003}
----------------------

All outcomes were assessed using both Flatiron and MarketScan information; if there was a discrepancy between the date of the event between the two data sources, the earliest date was used. We assessed ITP treatments dispensed or administered following a diagnosis of ITP. ITP treatments were identified in the structured fields of the EHR or in the claims by ICD-9-CM, ICD-10-CM, HCPCS, NDC, DRG, and/or CPT codes. Treatment initiation was defined as the first dispensing for or administration of any of the following treatments: intravenous steroids, IVIg, IV anti-D, platelet transfusions, oral corticosteroids, splenectomy, azathioprine, alemtuzumab, cyclosporine A, cyclophosphamide, danazol, dapsone, eltrombopag, mycophenolate mofetil, rituximab, romiplostim, and vinca alkaloids. We considered oral corticosteroids, IVIg and IV anti-D as first-line medications, and all others as second-line/emergent medications.

Medical agents more commonly used in the second-line setting (eltrombopag, rituximab, and romiplostim) and splenectomy were of particular interest -- we further subset our study population to patients initiating one of these therapies/procedures. Health events following a splenectomy or the initiation of one of the second-line therapeutic agents were defined as the first occurrence of the condition and identified using ICD-9-CM, ICD-10-CM, HCPCS, NDC, DRG, and/or CPT codes in either the EHR or the medical claims (see [[eTable 2](https://www.dovepress.com/get_supplementary_file.php?f=229266.docx)]{.ul} for codes). We captured the following health events of interest: any bleeding event, intracranial hemorrhage, gastrointestinal hemorrhage, hematuria, ecchymosis, and epistaxis. We also identified the following medication events of interested: receipt of any ITP therapy (defined above), any rescue therapy, and receipt of the following individual treatments: oral corticosteroids, IV anti-D, IVIg, IV steroids, platelet transfusion, romiplostim, eltrombopag, rituximab, and splenectomy. We defined rescue therapy as receipt of IV anti-D, IVIg, IV steroids, or platelet transfusion.

Follow-up for ITP treatment initiation began 30 days after the date of ITP diagnosis, and for health events of interest began on the date of splenectomy or treatment initiation of commonly used second-line therapies. Patients were followed until the earliest occurrence of one of the following: 1) the outcome (eg, medications or health events of interest), 2) death, 3) end of data (December 31, 2016), or 4) end of health care, defined as loss of enrollment in MarketScan or 180 days without a clinic visit in Flatiron.

Statistical Analysis {#S0002-S2004}
--------------------

Descriptive statistics were calculated for baseline covariates at the time of ITP diagnosis and re-calculated at receipt of splenectomy or at the initiation of eltrombopag, rituximab, or romiplostim. The cumulative incidence of treatment initiation following an ITP diagnosis was measured for the entire cohort of patients with ITP. Estimates were provided specifically for 90 days, 1 year, and 2 years following diagnosis to describe treatment uptake in the newly diagnosed (ITP duration \<3 months), persistent (ITP duration 3--12 months), and chronic (ITP duration \>12 months) phases, respectively.[@CIT0021] Among the subset who initiated a second-line therapy, the cumulative incidences of the aforementioned health events of interest were quantified at 3 months and 6 months after splenectomy or initiation with the select medical therapies of interest. We used the non-parametric Aalen-Johansen estimator of cumulative incidence,[@CIT0022] and the associated 95% CIs, accounting for the competing risk of death. This analysis of secondary, deidentified data was approved by the Chesapeake Institutional Review Board. All analyses were conducted using R, version 3.4.0[@CIT0023] and the cmprsk package, version 2.2--7.[@CIT0024]

Results {#S0003}
=======

Study Cohort {#S0003-S2001}
------------

There were 4,552 patients with an ITP diagnosis in the EHR, and 447 patients met all eligibility criteria for inclusion ([Figure 2](#F0002){ref-type="fig"}). Of the included patients, 47% were male, 61% were white, and 32% were 65 years or older ([Table 1](#T0001){ref-type="table"}). Prior to the ITP diagnosis, 52% had experienced any bleeding event, while 15% experienced a gastrointestinal hemorrhage specifically. Oral steroids were the most common treatment given prior to study entry (54%); however, 42% of patients had received at least one rescue therapy. The median lowest platelet count in the 60 days prior to study entry was 85x10^9^/L (IQR: 39, 125).Table 1Baseline Characteristics of Adults Diagnosed with Primary ITP, 2011--2016VariableN%Total447100Age, years 18--399220.6 40--497316.3 50--6413830.9 65+14432.2Male sex21247.4Race White27361.1 Black4710.5 Asian102.2 Other368.1Comorbidities Diabetes11826.4 Myocardial infarction419.2 COPD and/or asthma10022.4 Coronary artery disease or atherosclerosis10723.9 Cerebrovascular disease8819.7 Congestive heart failure5712.8 Liver disease4911.0 Pulmonary embolism61.3 Deep vein thrombosis51.1 Any bleeding event23251.9 Intracranial hemorrhage71.6 Gastrointestinal hemorrhage6614.8 Hematuria4911 Ecchymosis439.6 Epistaxis194.3Previous ITP Therapies Any rescue therapy^a^18741.8 IV anti-D40.9 IVIg214.7 IV steroids15935.6 Platelet transfusion255.6 Oral corticosteroids24053.7 Rituximab71.6 Splenectomy20.4Number of Non-Rescue Therapies^b^ 020545.9 123151.7 292 320.4 4+00Platelet Measurements Lowest platelet count in 60 days prior to diagnosis, (10^9^/L) Median (IQR)85(38.8, 125.0) Missing10323[^1][^2] Figure 2Study flow diagram.

ITP Treatment Initiation {#S0003-S2002}
------------------------

### First-Line Medications {#S0003-S2002-S3001}

Oral steroids were the most commonly used therapy after ITP diagnosis. The cumulative incidence of oral steroid use was 41% (95% confidence interval \[CI\]: 37, 46%) at 90 days, 50% (46, 55%) at one year, and 56% (51, 61%) at two years ([Figure 3](#F0003){ref-type="fig"}, [[eTable 3](https://www.dovepress.com/get_supplementary_file.php?f=229266.docx)]{.ul}). IVIg was used less often and most of the use occurred soon after ITP diagnosis (90-day, 1-year, and 2-year cumulative incidence: 11% \[8, 14%\], 12% \[9, 15%\], and 14% \[11, 18%\], respectively). IV anti-D use was rare (2-year cumulative incidence: 1% \[0, 2%\]).Figure 3Cumulative incidence of therapies recommended in the first-line setting among patients with primary ITP in the United States, by time since ITP diagnosis.

### Second-Line/Emergent Treatments {#S0003-S2002-S3002}

For treatments used beyond the first-line setting and/or in emergent settings, IV steroids were the most common. The 90-day, 1-year, and 2-year cumulative incidences following ITP diagnosis were 16% \[12, 19%\], 26% \[22, 30%\], and 34% \[29, 39%\], respectively ([Figure 4](#F0004){ref-type="fig"}, [[eTable 3](https://www.dovepress.com/get_supplementary_file.php?f=229266.docx)]{.ul}). Of the treatments recommended in the second-line setting, rituximab was the most common, and use began soon after a diagnosis of ITP (90-day, 1-year, and 2-year cumulative incidence: 11% \[8, 14%\], 16% \[12, 19%\], and 18% \[14, 21%\], respectively) ([Figure 5](#F0005){ref-type="fig"}, [[eTable 3](https://www.dovepress.com/get_supplementary_file.php?f=229266.docx)]{.ul}). Although TPO-RAs were used less frequently than rituximab, there was evidence of use before 12 months from the time of diagnosis, with 9% (7, 12%) and 5% (3, 8%) of patients receiving romiplostim and eltrombopag within one year after diagnosis, respectively. Use of either drug after one year was minimal. Use of all other medical therapies was rare (\<5% within 2 years, data not shown). Splenectomy was also infrequent (2-year cumulative incidence: 4% \[2, 6%\]), as was receipt of platelet transfusions (2-year cumulative incidence: 3% \[2, 5%\]) ([Figure 4](#F0004){ref-type="fig"}, [[eTable 3](https://www.dovepress.com/get_supplementary_file.php?f=229266.docx)]{.ul}).Figure 4Cumulative incidence of therapies recommended outside of the first-line setting among patients with primary ITP in the United States, by time since ITP diagnosis.Figure 5Cumulative incidence of common second-line treatment options among patients with primary ITP in the United States, by time since ITP diagnosis.

Outcomes After Second-Line Therapy {#S0003-S2003}
----------------------------------

Following an ITP diagnosis, 21 patients underwent a splenectomy and 31, 49, and 84 patients initiated eltrombopag, romiplostim, and rituximab, respectively, during follow-up ([Table 2](#T0002){ref-type="table"}). The majority of patients receiving one of these treatments had prior bleeding, but this proportion was greatest in those who initiated one of the TPO-RAs (eltrombopag, 68%; romiplostim, 65%). Patients undergoing a splenectomy had a higher median platelet count in the 60 days prior to splenectomy compared to the medical treatment groups. Across treatment groups, nearly all had previous exposure to an oral steroid (86 -- 100%); prior IV steroid and IVIg use were also common.Table 2Characteristics of Patients at Initiation of Select Second-Line TherapiesVariableEltrombopagRomiplostimRituximabSplenectomyTotal N31498421Age, years, median (IQR)53 (42, 65)55 (45, 67)54 (40, 70)55 (40, 69)Male sex (%)42473738White race (%)71696171Bleeding Events (%) Any bleeding event68655857 Intracranial hemorrhage04110 Gastrointestinal hemorrhage19251214 Hematuria101445 Ecchymosis16142014Previous ITP Treatments (%) Oral steroids908692100 IVIg45222143 IV anti-D10855 Eltrombopag--8614 Romiplostim32--629 Rituximab45356^a^38 Splenectomy364-- IV steroids55514467 Platelet transfusion3825Platelet Measurements Lowest platelet count in 60 days prior (10^9^/L), median (IQR)21 (8, 42)20 (9, 30)24 (10, 46)34 (21, 55)[^3]

Most of the bleeding events occurred in the first three months and at similar frequency following splenectomy (cumulative incidence: 14% \[95% confidence interval (CI) 3, 33%\])), rituximab (11% \[5, 19%\]), and romiplostim (15% \[6, 26%\]). ([Table 3](#T0003){ref-type="table"}). However, the incidence of bleeding among patients initiating eltrombopag more than doubled from the 3- to 6-month timepoint after initiation. The 6-month incidence of bleeding in patients who initiated rituximab was slightly lower (12% \[CI: 6, 20%\]).Table 3Cumulative Incidence (%) of Events Following Initiation of Select Second-Line TherapiesPercent (95% Confidence Interval)EventEltrombopagRomiplostimRituximabSplenectomy3-Month6-Month3-Month6-Month3-Month6-Month3-Month6-MonthBleeding Any7 (1, 19)17 (6, 33)15 (6, 26)19 (9, 31)11 (5, 19)12 (6, 20)14 (3, 33)19 (6, 38) Ecchymosis--------2 (0, 8)2 (0, 8)---- Epistaxis--------1 (0, 6)1 (0, 6)---- GI hemorrhage--7 (1, 20)6 (2, 16)6 (2, 16)1 (0, 6)1 (0, 6)---- Hematuria3 (0, 15)3 (0, 15)--2 (0, 10)1 (0, 6)1 (0, 6)---- Intracranial hemorrhage--------1 (0, 6)1 (0, 6)5 (0, 20)5 (0, 20)Subsequent Treatment Any rescue therapy^a^29 (14, 46)29 (14, 46)19 (9, 31)26 (14, 39)39 (29, 50)48 (36, 58)14 (3, 33)19 (6, 39) IV steroids16 (6, 31)16 (6, 31)13 (5, 24)19 (9, 32)36 (26, 46)41 (31, 52)14 (3, 33)14 (3, 33) IVIg23 (10, 39)23 (10, 39)8 (3, 18)8 (3, 18)10 (4, 17)15 (8, 24)5 (0, 20)10 (2, 27) Oral steroids7 (1, 19)10 (2, 24)29 (17, 43)34 (21, 48)47 (36, 57)53 (42, 64)38 (18, 58)48 (25, 67) Eltrombopag----10 (4, 21)15 (6, 26)6 (2, 13)7 (3, 14)5 (0, 20)5 (0, 20) Romiplostim16 (6, 31)23 (10, 39)----15 (8, 23)18 (11, 28)10 (2, 27)24 (8, 44) Rituximab13 (4, 27)13 (4, 27)10 (4, 21)15 (6, 26)----10 (2, 27)14 (3, 33) Splenectomy--7 (1, 20)6 (2, 16)9 (3, 19)1 (0, 6)3 (0, 8)----[^4][^5]

Rescue therapy use during this timeframe was highest in those who received rituximab. By 6 months following rituximab initiation, 48% had received a rescue therapy versus 29% (CI: 14, 46%) in eltrombopag users and 26% (CI: 14, 39%) in romiplostim patients. Rescue therapy use was lowest in the group who underwent splenectomy, \[19% (CI: 6, 39%)\], and most commonly occurred with administration of IV steroids and IVIg.

Oral steroid use outside of the rescue therapy setting was most frequent in the rituximab group (3-month cumulative incidence: 47% \[CI: 36, 57%\]), and lowest in the eltrombopag group (3-month cumulative incidence: 7% \[CI: 1, 19%\]) ([Table 3](#T0003){ref-type="table"}). This suggests that rituximab patients were more likely to be on concomitant oral steroids at initiation or require oral steroids soon after rituximab was initiated. There was also evidence of switching between the TPO-RAs, with 23% (10, 39%) of eltrombopag initiators receiving romiplostim and 15% (6, 26%) of romiplostim initiators receiving eltrombopag within 6 months after initiation of their first TPO-RA ([Table 3](#T0003){ref-type="table"}).

Discussion {#S0004}
==========

We examined nearly 450 adults with newly diagnosed primary ITP managed in hematology clinics in the US. This cohort was a robust sample size for this rare disorder. Oral steroids were the most commonly used medication after diagnosis, reflecting their continued importance in the management of ITP. IV steroids were also common, with use steadily increasing by time since diagnosis. This suggests that IV steroids have a role in the initial management of patients and are likely utilized in emergent settings throughout the course of the disorder. However, the reasons for using specific rescue therapies were not available in the data. The most frequently used second-line medical options were rituximab, followed by romiplostim and eltrombopag, with use observed shortly after diagnosis for each.

We described clinical events of interest after initiation of second-line therapies, including bleeding, rescue therapy, and splenectomy. We focused on short-term risk of health events after the second-line options because splenectomy is a one-time surgical procedure, the median treatment duration for TPO-RAs in clinical practice has been shown to be 6 months,[@CIT0025] and the recommended treatment course for rituximab is a single weekly infusion for 4 weeks.[@CIT0016],[@CIT0017]

The incidence of specific types of bleeding at 6 months after initiation of second-line therapies was rare, although patients on eltrombopag and romiplostim had a slightly higher incidence of gastrointestinal bleeding. It is possible this is due to a higher proportion of these patients with prior bleeding, including gastrointestinal bleeding, suggesting that these patients had more severe disease. The incidence of rescue therapy by 6 months was highest among patients receiving rituximab. This is not surprising as previous studies have shown that fewer patients on rituximab achieved a platelet response compared with standard of care.[@CIT0026] Additionally, oral steroid use at 3 months was higher among patients initiating rituximab. It is possible that this could reflect combination therapy, as this treatment regimen has been proposed previously.[@CIT0027],[@CIT0028] Splenectomy rates were low and 19% of patients required further treatment within 6 months of splenectomy. The reasons for splenectomy failure are unable to be determined by our analysis. It is known that some patients do not respond to splenectomy,[@CIT0029]--[@CIT0031] and reliable predictors of splenectomy response are lacking. It is possible that patients with more severe and/or refractory disease underwent splenectomy, therefore accounting for the 19% rate of rescue therapy so soon after the procedure.

Patterns of treatment observed in this study were generally similar to those seen in European studies. In a study of ITP patients being managed by hematologists in Germany, the most frequently used first-line therapies were steroids and IVIg.[@CIT0032] However, the relative use of rituximab and TPO-RAs in the second-line setting was lower (10% and 6%, respectively); and the uptake of splenectomy and other immunosuppressive agents was much higher than observed in our study (21% and 23%, respectively). In a Spanish study of ITP patients in the hospital setting, steroids and immunoglobulins were the most common treatment modalities in the first-line setting.[@CIT0033] Of those requiring additional treatment, steroids, IVIg, and TPO-RAs were the most common choices. Similar to our results, many patients who initiated treatment with a TPO-RA did so soon after ITP diagnosis. Splenectomy was relatively rare (6%);, and in contrast with our observations, rituximab use was also rare (1%). Lastly, a chart review study from 5 European countries also found that while many treatments were used, corticosteroids were the most common (41% of patients with chronic ITP used a corticosteroid over a 12-month period), followed by IVIg; while just 6% underwent splenectomy.[@CIT0034]

The limited number of studies in the US suggests similar treatment patterns among ITP patients being managed in routine clinical practice. In a survey of hematologist-oncologists in Oklahoma, nearly all (96%) answered they would use corticosteroids in the first-line setting when treatment was indicated, with the remainder using IVIg.[@CIT0035] For patients who failed to respond with corticosteroids and IVIg, physicians reported that their next treatment option would include splenectomy (39%), rituximab (37%), and TPO-RA (16%). In studies using administrative claims data in the US, rescue therapy use (IV steroids, IVIg, IV anti-D, and platelet transfusions) and receipt of splenectomy after ITP diagnosis have been examined. For commercially insured adults with ITP, 7% of patients underwent splenectomy and 58% received a rescue therapy, which were similar to our estimates.[@CIT0036] For elderly patients, data from Medicare demonstrated that 3% of patients underwent splenectomy and 55% received a rescue therapy after a diagnosis of ITP.[@CIT0037]

Our study and previous research show that oral steroids are the most frequently used first-line treatment for the management of patients with primary ITP. Although oral steroids are the recommended treatment option in the first-line setting and in patients with symptomatic relapses in persistent or chronic ITP, the patient experience may be sub-optimal. In fact, we showed that almost all patients initiating one of the more common second-line therapies had a history of oral steroid use (range 86--100%), although we were unable to discern the reason for the treatment switch (eg, treatment failure, side effects, etc.). Importantly, however, compared to patients who received rituximab or underwent splenectomy, we observed a lower incidence of oral steroid use after initiation of a TPO-RA. While the TPO-RAs were only approved for the treatment of chronic ITP during the time period studied for this analysis,[@CIT0009],[@CIT0010] we show that in practice, they are being administered shortly after diagnosis, perhaps as a method to decrease exposure to oral steroids.

In considering previous studies, our findings demonstrate the variability in the management of adults with primary ITP who require treatment beyond first-line therapy. This likely reflects the lack of prescriptive clinical guidance regarding the sequence or timing of treatment options in this setting[@CIT0018] and the uncertainty of who will respond to treatment. There are few studies that suggest that certain patient characteristics (eg, age, severity of thrombocytopenia) could be associated with response, but there is currently no biomarker available to predict individual response to treatment. Choice of therapy may also depend on lifestyle factors (eg, degree of daily physical activity), patient preference for surgery, and comorbidities that could limit certain types of therapy. A recent systematic review of studies evaluating the safety and efficacy/effectiveness of therapies used in the second-line setting discussed this issue.[@CIT0038] This review highlighted the lack of head-to-head RCTs directly comparing one treatment option to another and concluded that the strongest evidence for efficacy came from 10 placebo-controlled trials of TPO-RAs. These trials showed that patients on eltrombopag or romiplostim had higher rates of overall and complete platelet response and lower rates of rescue therapy and bleeding compared with placebo or standard of care treatment.[@CIT0038] Additionally, splenectomy was discussed as a standard treatment choice for chronic ITP given the high likelihood of durable platelet response. Indeed, splenectomy is considered the treatment that results in the highest durable platelet response[@CIT0029] ranging from 66% to 74%.[@CIT0039],[@CIT0040] Although we did not assess durable platelet response in our study, we did show that 19% of patients at 6 months required rescue therapy following splenectomy. Further research is needed to optimize medical treatment options in light of benefits and risks to standardize practice guidelines in this setting.

There are several limitations to consider when interpreting these results. The data from the EHRs arose primarily from community-based hematology clinics, and therefore may not be generalizable to other treatment settings such as academic treatment centers. A large number of patients were excluded because they did not have a clinic visit in the EHR data system within 30 days of the ITP diagnosis. This suggests that these patients were diagnosed in an alternate care setting prior to initiating care with the hematology specialist, such as a primary care provider. By excluding these patients, we ensured that the patients were actively contributing data to the EHR when they received their ITP diagnosis. We did not assess safety endpoints of interest, such as thrombotic events (eg, deep vein thrombosis) following initiation of ITP therapies. Of note, very few patients (\~1%) had a history of deep vein thrombosis or pulmonary embolism, and these endpoints would likely be rare during follow-up. However, thrombotic events should be included in future safety studies. Additionally, we did not assess combination therapy (ie, rituximab plus oral steroids). It is possible that some of the oral steroid use observed soon after rituximab initiation was due to augmentation; however, this treatment pathway is not generally recommended due to a lack of long-term data.[@CIT0018] Finally, we used the date of ITP diagnosis that was recorded in the EHR; however, in some instances, there was evidence of prior ITP diagnoses reported in the administrative claims. Further investigation into the validity of the ITP diagnosis date in the EHR is warranted.

Our study is one of the first to describe patterns of treatment among newly diagnosed adults with primary ITP treated in hematology clinics in the US. Oral steroids continue to be used frequently to treat ITP, particularly soon after diagnosis. Administration of IV steroids was also observed often throughout all phases of the disorder. Medical therapies traditionally thought of as second-line options were also used early in the disease progression. Splenectomies were rare. Understanding current patterns of treatment and the incidence of subsequent clinical outcomes in patients with ITP could help inform the design of future non-interventional studies comparing effectiveness of various ITP treatments in terms of platelet response and bleeding outcomes.

This study was funded by Amgen Inc. This work was previously presented as an oral presentation entitled "Treatment Patterns Among Adults with Newly Diagnosed Primary Immune Thrombocytopenia in the United States" at the 2018 American Society of Hematology Conference. Robert A Overman's current affiliation and contact information is as follows: Blue Cross Blue Shield of North Carolina; robert.overman\@bcbsnc.net.
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[^1]: **Notes:** ^a^Any rescue therapy included IV anti-D; IVIg; IV steroids; platelet transfusion. ^b^There were no administrations of danazol, mycophenolate mofetil, vinca alkaloids (vincristine or vinblastine), or alemtuzumab. Less than 1% had a prior administration of azathioprine, cyclosporine A, cyclophosphamide, or dapsone.

[^2]: **Abbreviations:** Anti-D, Rho(D) immune globulin; COPD, chronic obstructive pulmonary disease; IQR, interquartile range; ITP, immune thrombocytopenia; IV, intravenous; IVIg, intravenous immunoglobulin.

[^3]: **Note:** ^a^Prior use of rituximab among rituximab initiators occurred before ITP diagnosis.

    **Abbreviations:** Anti-D, Rho(D) immune globulin; IQR, interquartile range; ITP, immune thrombocytopenia; IV, intravenous; IVIg, intravenous immunoglobulin.

[^4]: **Notes:** ^a^Rescue therapy was defined as IV anti-D, IVIg, IV steroids, or platelet transfusion.

[^5]: **Abbreviations:** GI, gastrointestinal; IV, intravenous; IVIg, intravenous immunoglobulin.
